Abstract
contribute significantly to the socio-economic well-being of the rural dwellers who keep them (Alabi et al., 2012) by providing them with meat, eggs and income. They are also excellent scavengers, and are hardy. Beyond these advantages, however, Nwosu (1987) believes that these chickens possess sufficient genetic diversity which can be exploited to advantage through breeding and selection for seed stock development in Nigeria. Such breeding and selection programmes will, of necessity, involve the harvest, processing and use of semen in artificial insemination in order to achieve rapid progress. However, information as to how semen characteristics of the Nigerian indigenous cocks are affected by different ejaculation frequencies in a tropical environment is scarce. This study was designed to provide such information, and to compare the results with those of a commonly reared exotic broiler breed in the southern tropical environment of Nigeria, the Isa White breed.
Materials and Methods

The Experimental Site
The experiment was performed at the Teaching and Research Farm of the Department of Animal Science, Delta State University, Asaba Campus, Asaba, Nigeria (6 0 45' East and 6 0 14' North). Climatically, it is a hot, humid tropical region with an average annual rainfall of about 1500-1800mm, maximum day temperatures of 27.5 to 35.0°C, and with a distinct dry season (November to March) and rainy/wet season (April to October).
The Experimental Animals and their Management
Thirty six (36) mature cocks made up of 18 Nigerian indigenous (NI) cocks of varying ages, and 18 Isa White (IW) cocks aged approximately twenty-six weeks were used for this experiment. The birds were raised on deep litter in twelve pens covered with dry, but not dusty, wood shavings as litter. Each of the pens measured approximately 3m x 4m, and housed three adult birds. The birds were fed with a commercial breeder diet which contained approximately 16% crude protein (CP) and 2400 kcal/kg Page44 metabolizable energy (ME), and provided with cool, clean drinking water ad libitum. The cocks were vaccinated against Newcastle disease, and provided multivitamins and prophylactic doses of antibiotics and anthelmintics in order to protect them from diseases and parasites.
The Experimental Design
The 18 cocks in each breed were, on arrival, randomly assigned to 3 ejaculation frequency groups of 6 cocks each. Each of the groups was further divided into 2 replicates of 3 cocks each. The ejaculation frequencies were: weekly, twice weekly and thrice weekly. 
where the response variable, = the overall population mean, = effect of the ith breed, = effect of the jth frequency of semen collection, = interaction effect between the ith breed and the jth frequency of semen collection, and = random error due to experimentation.
Data Collection
Semen was collected from the cocks in the mornings between 8.00am and 10.00am Nigerian time (GMT+1) by the lumbar massage technique of Burrows and Quinn (1937) into clean, graduated tubes and evaluated for its volume, colour, mass activity, pH, sperm motility and concentration, total sperm per ejaculate, and the proportions of live and morphologically abnormal spermatozoa. Semen volume was read off the graduated collection tube to the nearest 0.01mL. Semen colour was visually observed, and scored subjectively as creamy (4), milky (3), opalescence (2) or watery (1) depending on appearance.
Sperm concentration was measured by the direct cell count method using a Neubauer haemocytometer, while mass activity of sperm was determined immediately after semen collection with a light microscope at x100 magnification, and evaluated subjectively, according to the vigour of the wave motions observed, on a scale of 0 (for no motion at all) to 5 (for very vigorous churning wave motion). The proportion of sperm that exhibited a progressive forward movement after dilution of fresh semen with pre-warmed physiological saline was recorded as sperm motility. Semen pH was determined with a universal indicator paper and percent live and abnormal sperm by microscopic examination after differential staining with
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Page45 eosin-nigrosin. Total sperm per ejaculate was computed, for each semen sample, as the product of the volume of ejaculate and the concentration of sperm.
Data Analysis
Data collected were subjected to the two-factor factorial analysis of variance (ANOVA) using the General Linear Model (GLM) procedure of SPSS (version 20 of 2011). Significantly, different means were separated using the Duncan's multiple range test of the same statistical package.
Results and Discussion
Effect of Breed
Variations in mean semen characteristics between the Nigerian Indigenous (NI) and Isa White (IW) (exotic) cocks are presented in Table 1 . 
Effect of Frequency of Semen Collection
The results of the effect of frequency of semen collection (weekly, twice weekly and thrice weekly) on semen characteristics of the cocks are shown in Table 2 . In contrast to earlier reports in which increase in ejaculation frequency resulted in progressive decline in sperm concentration (Riaz et al., 2004; Allanah and Bratte, 2015) , mean sperm concentration (x10 Page47 appears three ejaculations weekly for six weeks were insufficient to deplete sperm reserves in the NI and IW cocks used in this study to the extent of causing such significant progressive decline in the semen attributes. Within each row, means with different superscripts differ significantly.
Effects of Breed x Frequency Interaction on Semen Characteristics
The interaction effects of breed and ejaculation frequency on semen characteristics of the Nigerian Indigenous cocks and Isa White cocks are presented in Table 3 . The Nigerian indigenous cocks had significantly (P<0.05) higher percent motility and semen colour scores than the Isa White cocks at one, but not at two or three ejaculations a week. While sperm motility decreased by about 7.11% in the NI cocks at two ejaculations per week, and by a further 6.19% at three ejaculations per week, sperm motility in the IW cocks actually increased by about 4.51% at two, and thereafter decreased by about 4.79% at three ejaculations per week.
Hosted@www.ijlr.org DOI 10.5455/ijlr.20150406043952 in this study exceeded 63% thus implying the likelihood of high egg fertility from the NI cocks even at three ejaculations per week, since high total sperm motility has been reported to be positively associated with egg fertility of turkey hens (Donoghue et al., 1998) , and with pregnancy rate in stallions (Love, 2011) . Semen samples of the NI cocks were significantly creamier at one ejaculation per week than those of the IW cocks, and had numerically (but non-significantly) lower (P>0.05) semen colour scores at three ejaculations per week. In the absence of contaminants such as blood or urates in semen samples, semen colour gives a rough idea of its sperm concentration. In this study, both genotypes had similar ejaculate colour scores at two and three ejaculations per week. The significantly (P<0.05) higher mass activity of sperm from NI cocks subjected to one and three ejaculations per week in relation to those of the IW cocks suggests that the NI cocks are not markedly inferior to their IW counterparts in the quantitative and mobility attributes of their semen.
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Significant interaction effects were absent (P>0.05) in ejaculate volume and pH, sperm concentration, total sperm per ejaculate and in the proportions of live and abnormal sperm.
Conclusion
In this study, semen from the NI chickens compared favourably well with that of the IW cocks in their quality attributes, even when subjected to three ejaculations per week, and so can be useful in AI practices aimed at genetic improvement of the breed.
